Adverse changes in semen quality with age have been reported but were slight (Nieschlag et al., 1982 ; Schwartz 1 Division of Obstetrics and Gynaecology, 2 Division of Paediatric et al., 1983; Rolf et al., 1996) . Neither sperm function in vitro and Perinatal Epidemiology, University of Bristol, Bristol and (Haidl et al., 1996), nor the ability to fertilize donated oocytes 3 Brunel University, Department of Health Studies, Middlesex, UK (Gallardo et al., 1996) (Ducot et al., 1988) but had only a minor influence in studies of fertile populations (Goldman and Montgomery, The impact of male age on fecundity remains controversial.
infertility (Ducot et al., 1988) but had only a minor influence in studies of fertile populations (Goldman and Montgomery, The impact of male age on fecundity remains controversial.
1989; Joffe and Li, 1994) , although the maximum age in the Here, a large population study was used to investigate the latter study was only 33 years. On the other hand, risks of effect of paternal age on time to conception. All couples in miscarriage and genetic abnormalities in offspring increase the Avon Health district expecting a baby between 1 April with the age of the father (Lansac, 1995; Tarin, 1998) .
and 31 December 1992 were eligible. Questionnaires
Endocrine function is also known to decline and morphological completed by both the man and the woman at 18 weeks changes occur in the testis (to be discussed below). gestation covered specific fertility factors, e.g. parity,
A meta-analysis suggesting a decline in sperm counts over paternity, cohabitation and oral contraception; and nonthe past 50 years (Carlsen et al., 1992) and studies of semen specific factors, e.g. educational achievement, housing, donors in which young men have had lower sperm counts than cigarette smoking, alcohol consumption, obesity. Logistic older men (Auger et al., 1995; Irvine et al., 1996) are regression was used to identify factors independently controversial (Giwercman, 1995; Irvine, 1997; Swan et al. , related to conception in ≤6 or ≤12 months. Of 8515 planned 1997). Nevertheless, if real, these effects might result in pregnancies, 74% were conceived in ≤6 months, 14% in decreased fecundity among younger as compared with older the second 6 months and 12% after more than a year.
men.
Nine variables, including the age of the woman, were
Here we have examined the effect of paternal age on the independently related to time to conception. After adjustlikelihood of delayed conception using data derived from a ment for these, the likelihood of conception within 6 or 12 geographically defined population during pregnancy. Time to months was lower in older men. Compared to men <25 years conception is a useful epidemiological marker of fecundity, old, the adjusted odds ratios (95% confidence interval) for although it has to be used with caution because it ignores conception in ≤12 months were 0.62 (0.40, 0.98), 0.50 (0.31, couples who fail to conceive and is subject to a number of 0.81) and 0.51 (0.31, 0.86) in men aged 30-34, 35-39 andIntroduction
Source of data
The Avon Longitudinal Study of Pregnancy and Childhood (ALSPAC) Use of the words fertility, fecundity and fecundability is was designed to study the effects of personal, social and environmental inconsistent; here we use fecundity to mean the likelihood of factors on the development of children from early pregnancy onwards achieving a pregnancy in a defined period of time. A decline (Golding and the ALSPAC Study Team, 1996) . All mothers and their in the fecundity of men with age has never been confirmed or partners living in the area administered by the Avon Health Authority quantified by studies in the general population. Ageing of the and with an expected delivery date between 1 April 1991 and 31 man is confounded by ageing of his partner and the decline December 1992 were invited to enrol in the study as early as in coital frequency associated with prolonged co-habitation possible in pregnancy. In the event 14 893 pregnancies were included (Weinstein and Stark, 1994) . By contrast, the independent representing 85% of the total eligible. effects of female ageing have been clearly demonstrated using The present study is based on pregnancies that resulted in the birth donor insemination as a model (Federation CECOS et al., of a baby (i.e. Ͼ24 weeks gestation) and information collected by 1982). Female fecundity declines after age 30 years, slowly at self-completion questionnaires from each woman and her partner at 18 weeks gestation. Specific fertility information included: previous first but rapidly after 40 years and is now the main limiting obstetric and gynaecological history, sexual experience, oral contra- The model was a population study of couples who had conceived a
Total n 8515 (P Ͻ 0.0001) (P Ͻ 0.0001) planned pregnancy that continued to Ͼ24 weeks gestation. Two separate stepwise logistic regression analyses were done to determine which factors influenced the likelihood that a pregnancy would be achieved in ഛ6 or in ഛ12 months or longer. For continuous variables time couples take to conceive and it is important to take these such as parental age and BMI, quadratic and cubic terms were also into account. paternal age. Conception within ഛ6 but not ഛ12 months was also significantly associated with paternal alcohol consumption.
Results
These factors will not be discussed further in the present paper except in so far as they influence the effect of paternal age. There were 12 106 couples eligible for study, of whom 8559 (70.7%) had planned the pregnancy, 3480 (28.7%) had Men whose partners had had a previous pregnancy or a previous baby were significantly older than men whose partner conceived accidentally and 67 (0.6%) did not answer the question. Of the planned pregnancies 8515 couples (99.5%)
had not (Table II) . The average age of the man increased with the female partner's age and with the duration of co-habitation stated the time taken to conceive; 6316 (74.2%) in the first 6 months, 1190 (13.9%) in the second 6 months, 723 (8.5%) and with his level of education and that of his partner. Men who owned their own home or lived in a more spacious in the second and third years and 286 (3.4%) after 3 years. Male age data were available for 7870 planned pregnancies, property were older. Men who smoked were on average younger than those who did not smoke or whose partners did female age data for 8515 and complete data for 6524. The mean age of the women at conception was 28 and of the men not smoke but men who drank Ͼ1 unit of alcohol/day were older than those who drank less or whose partner drank less 31 years.
Older men were significantly less likely than younger men (Table II) . The man's age was statistically significantly associated with to impregnate their partners in ഛ6 or in ഛ12 months (Table  I ). The average age of the men who took Ͼ6 months to duration of oral contraceptive use by his partner and with the partner's BMI. Men whose partners had never used oral impregnate their wives was 31.8 Ϯ 5.75 years compared with 30.8 Ϯ 5.27 years in men who took ഛ6 months (P Ͻ 0.0001).
contraception or had used it for ജ5 years were of similar age but men whose partners used it for an intermediate length of Men who took Ͼ12 months were also significantly (P Ͻ 0.0001) older (32.6 Ϯ 5.91 years) than men who took ഛ12 time were younger. Men whose partners were excessively thin or excessively fat were significantly younger than men whose months (30.9 Ϯ 5.32 years). However, as expected, older women were less likely than young women to conceive in ഛ6 partners had a normal BMI (Table II) . Neither male nor female ethnicity had any statistically significant relationship with the or in ഛ12 months. In view of the strong association between paternal and maternal age, this might explain the apparent age of the men (data not shown). Table III shows the odds ratios for conception within 6 or decline in male fecundity with advancing age. Not only the woman's age but many other factors are associated with the 12 months by paternal and maternal age before and after in couples who ultimately had a baby. This does not necessarily reflect the probability of conception in the population as a whole. Nevertheless time to conception is widely regarded as group . Were this true of older men, it would again lead to an underestimate of the effect of age on a useful index of fecundity (Baird et al., 1986; Joffe and Li, 1994) and has been used to deduce regional differences in fecundity. Despite these concerns, we believe our data are robust and fecundity in different parts of Europe (Juul et al., 1999) . It is, however, subject to a number of sources of bias (Spira, 1998) . widely applicable because: (i) they are based on the general population and not couples attending infertility clinics; (ii) the Two of the most pertinent to the present study are differences in contraceptive practice or persistence in trying to achieve a group is large enough to allow proper correction for confounding factors; (iii) a high participation rate (Ͼ85%) was pregnancy, between the groups compared. If the prevalence of effective contraceptive use differed between couples with men achieved; (iv) ALSPAC was not presented to couples as a study of fertility and all were pregnant when data were of different ages, changes in time to conceive the planned pregnancies may not reflect changes in fecundity of the whole collected, so any recall bias between highly and poorly fecund couples is unlikely; (v) the study included fathers of all ages; population of that age (Baird et al., 1994) . Bias could be in two directions: on the one hand, couples with high fecundity are and (vi) the Avon Health area provides a good balance between urban and rural, industrial and agricultural and rich and poor more likely to have unplanned pregnancies due to contraceptive failures and so be eliminated from the study group. On the communities and has a relatively stable population. Our data confirm the already firmly established decline in other hand, couples who have reason to believe their fertility to be low are more likely to be lax in their contraceptive female fecundity with age (Tables I and III) . The only surprise is that the effect for conception in ഛ12 months failed to precautions. The former error can be controlled by including the unplanned pregnancies in the rapidly conceiving group achieve greater statistical significance. We believe that this can be ascribed to three factors: (i) smaller numbers of older . Here, substantially similar results were obtained if all the unplanned pregnancies were included in the women in the study leading to loss of statistical power; (ii) only couples who ultimately conceived were included in the ഛ6 or ഛ12 month groups. Therefore our conclusions would remain valid even if the most fertile of the older men had study; and (iii) as mentioned above, older women are less likely than young ones to persist for a long time in trying to been eliminated from the study group because they achieved unplanned pregnancies. If the opposite bias predominated and become pregnant. The impact of all three factors is greater for conception in ഛ12 than in ഛ6 months. the less fertile couples were lost from the older groups, we would underestimate the effect of age on male fecundity. It is It may be considered that logistic regression is not sensitive enough to untangle the different independent relationships of unlikely that a substantial number of men aged ഛ24 years would believe themselves to be sub-fertile.
two variables that are so very closely related as maternal and paternal age. We investigated this in more detail by looking It has been reported that older women are less likely to persist for a long time in trying to become pregnant and that at the influence of the age difference between the woman and the man on the likelihood of delayed conception. After adjusting this can lead to spuriously short times to pregnancy in this
